Porosity can be predicted from seismic data when seismic impedance is correlated with porosity. One of the problems is that the correlation between impedance and porosity can be to a large degree determined by the low-frequency component of impedance, which is not present in seismic data. We explain how to overcome this problem and show the method which we developed while working on North Sea chalk. In addition to broad-band impedance data, the impedance -porosity transforms should be derived separately for different facies, in order to apply the same workflow to platform carbonates.
Porosity prediction from seismic data is a complex problem even in geologically simple environments. In platform carbonates, a common type of reservoir in the Middle East, we approach this problem by taking the learnings from more simple environments. We discuss the methods we used for porosity prediction in North Sea Chalk and the way to apply them to Middle East carbonates.
When seismic signals are acquired, the applied source signal is bandlimited. This bandlimited nature of the source causes lack of resolution. Lack of resolution in the seismic data is often discussed, but most often with main emphasis on the missing high frequencies. This lack of resolution is of course a problem in general interpretation, but the lack of low frequencies is a much larger problem for porosity prediction. The geological impact of this problem is described by filtering log panels, as shown in Figure 1 : an important part of geologic information is lost on impedance logs with seismic bandwidth.
Maersk Oil has worked with this problem and has developed in-house methods for modelling of missing low-frequency component. Examples of the so-called low frequency modeling will be shown.
Seismic inversion is applied in order to render the optimum result within the seismic bandwidth. The low frequency model is merged with seismic inversion to extend the bandwidth towards low frequencies. Finally stochastic inversion or geologically driven modeling can be applied if the goal is to introduce frequencies higher than those available in the seismic data.
The high resolution acoustic impedances can then be transferred into porosity applying acoustic impedance -porosity transform. This transform can be derived either for large areas to be used as an exploration tool, or it can be made field-specific by using only the log data from the field in question. To derive similar transforms for platform carbonates, the well data should be selected to include separate facies.
Therefore, if the acoustic impedances can be confidently derived for the platform carbonate environments, then it is also possible to predict porosities. 
